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Smith and Western's tests with sulphur, 85, 93.

Smoothing surface of a test-bar strengthens it, 154.

Soft, Nos. i and 2 pig iron, 96; castings, to produce, 139.

Softeners, 79; Ohio, 202; Scotch, 201; silicon, 44, 56, 192; weak, 201.

Solidifying, of cast iron, 19 to 22, 54; test to find quality at each minute, 54.

Southern pig irons, analysis of, 167, 176, 178, 195.

Specific gravity, of elements of cast iron, 10; of fluid and solid cast iron, 21;
of graphite, 25; of phosphorus red and white, 66; of pig irons, 28, 29;
of pure iron, 2, 3; of silicon, 34; of sulphur, 82.

Spiegeleisen, and silicon, 100; carbon of, 102; whiteness of, caused by low
silicon, 102; hardness, 106; Pourcel's gray, 103; Ward's gray, 102.

Spongy spots in castings, 21, 22, 165; to prevent, 131.

Spring-line, 6.

Square test-bars stronger than round bars, 128, 129, 130.

Standard shrinkage, 2, 159, 168.

Star pig-iron analysis, 78.

Steel, 3; additions of, dilute all elements, 30, 71; and aluminum, 210; man-
ganese, 104, scrap increases strength, 30, 31, 131, 132.

Stewart pig iron, 75.

Stiffness, 6.

Stirling's toughened cast iron, 31.

Strain, 5.

Strength, 7; and carbon, 132, 133, 134, 136, 138; and manganese, 104; and
phosphorus, 80; and silicon, 119, 121; and sulphur 86, 96; breaking, 7;
by po-unding surface of test-bar, 154; by smoothing the surface of test-
bar, 154; by steel or wrought-iron scrap, 30, 31, 131, 132; cannot be cal-
culated by formula, 125, 128, 163; chemical composition and, 163,  168,
171; close approximation of, 163; comparisons of, must be made of bars
that were  cast the same size,  117;  curves,   127;  decrease of,  due to
coarse grain, 134; decreases as size increases, 22, 120; diagrams of A. S
M. E. tests, 120, i2i; formula for, 119; graphic method for, 155, 159;
increased by tumbling test-bars,  153; increases with each increase of
silicon  in small castings,  119; influence of shock on,  153;  maximum
breaking, 7; more dependent on size of grain than on chemical com-
position, 171; of A. S. M. E. tests, 115, 116, 119, 130; of annealed cast-
ings, 33, 139; of castings made in green and in dry sand, 128; of center oi
a casting less than the outside, 122, 128; of horizontally and vertically
cast test-bars,  123;  of machined and unmachined test-bars,  117,   118,
124; of square and round test-bars, 128, 129, 130; of test-bars 2" X i"
tested flat or on edge, 130; proportionate, decreases as size of casting
increases, 22, 120; proportional decrease in, due to size, is more rapid
and greater with each increase of silicon, 121; proportionate, decreases
more rapidly with increase in size of small than of large test-bars, 121;
removing  surface   of  test-bar   decreases,   122,   154;   sulphide   of   iron
reduces it,.92; tests from various parts of a cube, 122; to find the actual
for any size of test-bar, 162; to find, for a J^" D section of a large cast-
ing, 162; the lower the silicon the greater, for large test-bars, and vice